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Abstract of JP2000027692 

PROBLEM TO BE SOLVED: To predict an 
actual intake pipe pressure. SOLUTION: An 
engine speed NE and a throttle opening 
degree TA are read (200). An intake pipe 
pressure PMTA is computed in a steady-state, 
corresponding to NE and TA (202). A factor (n) 
relating to weighing is computed (204). A 
previously computed weight average value 
PMSMi-1 is read, and then, a weight average 
value PMSMi at the present time is computed 
from PMSMi=((n-1).PMSMi-1+PMTA)/n (206 
to 210). A time T msec from the present time 
to a time for predicting an intake pipe pressure 
is divided by a computation cycle period 
&Delta t(=8 msec) in a routine so as to 
compute a frequency T/&Delta t (212). With 
the repetitions of the above-mentioned 
computation by the frequency T/&De!ta t (214), 
an intake pipe pressure (intake pipe pressure 
in a state nearer the steady-state than the 
present time) is predicted at a time subsequent 
from the present time by T msec. 
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+ P M S M i * , = p m S M i »• (22) 

[0 0 7 2] ttt'O^ T/At = nfcf ££. KTF©(2 +[0 0 7 3] 
3)5£#ff £ft£. * [IS 1 9] 

P M S M i - <"-!)• P M S M ,. , + PMTA 

n 

•••(23) 



[0 0 7 4] -fftb*>, ±|B(23)xtH, MZom&M 
^fE^PMSM i - 1 ffll^n-ltL, Sf« 
Jlr©«Sl < ffE*PMTAoa** 1 £ Ltztmw-^ 
Sa©HBloiRSlWE*PMSM i 

[0 0 7 5 ] ft^T, xo7 h;uBlfit«8HlHHGaKi: 
icS^TMiBJA t T-SSttST-£OB5m^/±^P M 

RTtBrSJSMUA 1 £ T-fi^lcMt--g.«Sn £8«fU 

a*^aa*nfcSD«¥i^iPMSM i - 1 ©*<*•£ 

fi< LTaScaWSftfcJoa^ilPMSM i - 1 £ 
OiftSlVE* P MT A £ MWzM-tzm&n 
£ T'±I2(23) auiffi-s TjDfiTOflP M S M i 

«. 

[0 0 7 6] *lt, ±ieo«t^^Lrsm$nfciDfi 
Mi (S4©ms©i»a 4 ffE*) t^Mse^st^ 

[0 0 7 7] ftfc s ±12 (10) , (16) 5t*^an?$n 
* «fc -5 1-, .SSRT = 1 / a litjgWIllfcSgN E t 
< ft *fi/h $ < ft "9 . X n «y h ;HSJg T A *< A" t < ft * 
S/hS<ft*. Z<D±7lz^ m%.$u*xa>v h/UB8l£T 

a t mmi&m n e £ t * mmx^h s n & . 

ntixn-y h;HH«TAi:«KIlHHEafltNE2:«:XjRi: 

t a t «0iEsaN e t x*jmwmxomms.t) P . 

MTAtf-SWfcS***^, Xa7 h;HJ8KTAfc« 
M0igSJSN E £ trtiTSmWB-croiRSlW/E^ P M 
T A £ WEHgSffi N E £ fc JE L* Tfi^ fc Kit n 

[ 0 0 7 8] £C5T% 

ST* 4 0 (i % iRJMt 7 ft *> i»Sl#H#l* Tf 



ti«s«^WKi»A* nfcfflautKa^ LfcM©«m*<« 
20 *f $ nft < ft 19 , iDiSBf (ct±%A^a**«-r^q5m 

mmanztztb^ aa«jta<'j aa^icms 
A^«ft*«-r^»qs« i ffE^ «fc o*£ wiw^mfE 

*te «t o r ft 4 fc«>, fflKJt^ 'J v 
^£ft-2>. 

[0 0 7 9] — 75F, ±fe(23)5tlcfc^TXa > y h;HWfl: 
T A £ «M[n]e3iJSN E £ t L ft o & © £ 
£. *DfiMI?««B#^^DSA^m»^'5i^1--Sf f© 
HU -f ft b $ *Dfi¥±§<lS»S#^ 6 BHEttNlft * -eoHfl 
30 SSttffiTOiRSl'ffE^PMTAH-S-??**. ffio 
T, ±12 (23) ^©MWilSrif 0 £ L8UM- S - £ C 
«fc o TDRA^mSilSB#©^<7)iKmWE^?r^ll1--& 
££#-?#£. i©fcJ6*^r-(±, SSW,T-©q5m 

l fcflt^^ &«M(^qR a$ n^^ms^Ji 

**©i#W*fldMWIiA t r*^»-r^» i £ K «t 0 
fl^lelij^^ii). ; ©attH3R£tt±IB (23) 5t©iDfi¥ 

«^BISt-S.Bf^r-©i0«¥tSlfl-rftb*»«IM(cq5A$ 

[0 0 8 0] ft*>\ ±ie-e(i^f4DS»^SI®B#^^ti 
jK£^M@teiaa£*MLfto^(7)£ffiSLfc^ x 

n-y h^ss^«MsnGaa*«E<ti-*«^jc{4. mm 

^r^iij LT N q5A^m**«1-S £ # ©SStt^T-© 
50 m<0Mirni&<D®.mi£JjZ?mtti^ xn>yh;u 



(10) 
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18 



[0081] at, mmMm^m^titzmit, 

«8tf«t±'J>ft < ft 9 , qSSIlffE***^* ^ t«SfiO 
H?6»#'>ft< ft*fc»«W4ttMl±£< ft-5. £©fe 
46*M«T-(±, JDM^C J: -> XWM*ntzWk<»m\ 

bras hznmwRAgMmzftfc itzmnmnzmm 
£ < a ■? s ffiHiiicjSflE^a < ft -s ta»«a*«a< ft 

i xm%Mtf£ < ft & tz ft*B*W*I»±4>* < ft « ) fc 

s«j±b«f^5^ i- ft ^tz tbmmmsmoMiEm&ftffi 
ffiMts*tT^\aimMLtzt %<QW®mm&<!K.®)m<o 

[0 0 8 2] JSU:«iHUfcJ:3fc*»flfc*lrVCli, jjf 
SiD^T«WI^?t*-r-5 - 1 iz J: i9S£BR©i»aie 

©igjfti*iai«:tKffli-.* c t ft < m$s©«me/i7j fc^sj 

[0 0 8 3] intiioTiaS^tciJ^Tt^JtSra 

[0 0 8 4] fti>\ M«?S5~KH»S8iH«©^{i-t- 
[0 0 8 5] 

wmtPtoMm-t*. m i i**mm<Dffimiz&%\*i 

[0 0 8 6] (H**-f) ©TSfflflt-tix 

n7 h;U#8 AlS^nTl^. :fflXQ7 h^#8(- 
(i, XD7 h/u#8©MK£f£di1 _ £xo7 h;MllJg-fe 

Oti, 08©lffflilelg&{c:^-t«i:-?tc > xa7(-;P#8(D 

Eii&tticHje* nytjgtt^ i o b t-mmmmms 
nfr-oimwm a ntz^mm 1 o a t x-mmz nr 

■f i o b <t DjMfifit i o a t ommmmitL, * a 



n*±djc«jssnrv4. xd7 h;u#8©±ifcffl!i© 
anssftfcaa-fev-tf 1 4#mnt<9tiT^z. xp7 

h;i/#8©TStfflfc{itf-s>*>? 1 2#IES£ftTfc 
0, *t—V9>9 1 2 ti-f >x-?t^*-;UK 1 8, 
D&m* - h 2 2 fcJ:tfiRS[# 2 3 fcfl-LT«M*#2 0 

-;u H 2 4 Kl±, #a«(^»J6t * <fc 0 fcl!B*MtH# 2 

io 4 m.m inns o % ■ #»w^K*fci±#»«*ou 

[0 0 8 7] «S2 5H. 8fcl#2 7, SEIa*'- h 2 

6 fcitfi+V-X hv^*-.>UK 2 8 £/M,TH5cM 
«*3£*Lfctt«£« (B*-B-f) teaMSftT^*. 
ccDi+y-x K 2 8 Kli. titifz.tp<DM 

te.Lfcm#*aj^-t^.O 2 -trV-9-3 0#ffitfttt£ftT 

20 [0 0 8 8] >tr7nV9 3 2 

-9- 3 4 &nTP5, -> V > Vy'a >y y 3 6 \z 

(±s *^©*BR*2 5F*l(^HJ-r-i»J:-9{c^y<7*7/3 
8 tfMtttt btir^i. ^i*C7'7 7* 3 8 ttf-f X t- 'J t' 
-x-7 4 0fcJ:D t ^3^;U?rii^/c'f'^f ?4 2 Sr 

4 lCgM*$tlT^-&. f^fX h ^ ta-J 4 0fct±, f* 
30 tf-f x h y t-jx-^/N 7 v > rtcHS$ nfc t-y ^ r 

77'i T'^^«)S^ ntz%wm\* 4 6 fcii/ine 

^-feViM 8*<ffi#tt6nr^4. MMIlJSiJ-trV-y-4 6 
t±. mt-li 7 2 0° CA45lu««JpJgiJfl|4|*ai*L, 0 
gft-trv-9-4 8l±, 0"Jx.(i3 0° C AftKHIte^HS^S: 

[0 0 8 9] T-r7n3Vti-*3?-e*fiE$ftfcfS!l» 
[°1SS 4 4(±x 0 9^^1-ckTl^ 7^?D7'nt7->> 
/a-7h (MPU) 6 0. U-K • *>V • t*') 
40 (ROM) 6 2, 7>fA-7nx-^y (RA 
M) 6 4. /<7 7T , y7"RAM (BU-RAM) 6 6, 
Att**- h 6 8 . h 7 0 , Hi**'- h 7 2 , 

7 4iJ<i;t/in'i^SiEl--l.f-^/N'X J f3>ha-;u 
/<Xlf<OM*X 7 5 41^X1^. AtbTJsK- h 6 8 I- 
(±, TtDiT-fv?^ (A/D) EHIII 7 8*$*^ 
;b^7'u?-y-8 OMKc^^nrtJO, i©7;i/fy 
U^^8 0tCi±. a'777 8 2 1 
4**S«*n*i:*(^ a'7 77 8 4*jJ:0-*m'7 77 8 

5 5r * n-Ptl^ L T7KiS-fe > * 3 4 fc J: J>*X a 7 h 

50 Jg-tViM 0A«SatSftT^4. Atil^*--h6 
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19 20 
8l± v A/D£$!8S7 8fc*lf***-7U**8 0 tjf T8WSftfci|£t«E#PMTA£Xf-'y7l 0 4 TfJSf 

«£ftT, MPU^6©SI»m#^JCi;ri!RSlta-lrV* 3t$nfcfi*pM-r««jRntM@OiO^-^vo|| 

l 4 , TKS-fe 3 4 Ikzfz a v h Mm^t >+l 0 tfs fr*fc*yy 7* l 0 6 -eft** nfcii!rlslro;&DS¥J9fiIP 

[0 0 9 0] A7J*-h7 OKli, 3>/tU-*8 8 T<%[51wjD«¥^fitPM SM i £?SS»-t£. &<DXt 

J:tM77T 8 6 fcfl-LTO 2 tv*3 0 #S8»3ft 77' 1 0, 8 Ttt^BOioMTiSflPM S M i ^WQIellE 
££*lc&ff»[5]&9 0 *^LrftWPJ*JtV* 4 6 irtcSoVTEI 1 2 Cit^'y^^iM 

fc«fctflllsfc-fev*4 8#8M*3*rcv*. *LT, tb WflfflTP *LT, i^OXf77'l 1 0 

tit-- h 7 2 (±CfblBl&9 2 ZftLXJ 7±4 ?4 2i; icfc^nBkSlia^aM^^Kffi^-eS* -SffijE^MSF K 
n N £tJ#*'- h 7 4 t±Rttia& 9 4 Srfl- Lt« 10 *S#85*4[»t*l$fl!iT P 3 4: \z J: T$if4qB 

«2 4ic«i*4nT^*. atiswiTAua**-**. tu, m^fti^©^-* 

t0 0 9 1 3 ±|BROM6 2^(±, VXfUWftt *Wto VKfcl>Tj?r£? 7 V^Afcftofci: *tz1l&M!tMM 

vo>"fu ^7 1 0 Hitxa7 h ;uBBJST TAU^ffiat-*^faW8fl^#*ra#Lr^i«H«: 

a tnwiHiejiaN e tx^tb &nfcje«*w-c©i»si »rf *. 

WE77PMTArov77\ mi 1 tc^l-HMEHEjaflEN [0 0 9 31 01 4 (ij?r5£?7 >^ft*iciBi*KJ: n> 

Et£S*HT*cDDS«WE^PMTA (Jfcli^a7 h r^Wlft 0 t©f^„ ft 

>m9£TA) £T£ft£ttfcM*l;:|3!l1-.5^&n©-? , y t>\ 01 4 (cfc^rS l 3 tH— SP^-p^T(±H— 

7\ tectl/^coqsmWff^PMSMtMMIlteiiSN #*ttLT8M§fc*«rt- *. xf'^l l 2Ttt, ^® 

Btr«»&nfc«*«W«WI*MTP<Ov*y-/!ft«Ti6 »8$ttfri>0S¥i9fiIPMSM i iMaMSNE 

less nrtN*. 0 1 0 ^■fs.n^mxoa&mmmti 20 t iz «t 0 s*£^it& abase *.sot-r *. c ©s* 

me^SNEic^-r^qsm^/i^^sij^L, irsiwe ©^'y/^^wji-riid^Lrij:^. -e-L-c, &© 

**«SSLfctt©fl[«:ffl^*ct(iJ:i)^fiRsn*. Xt77'1 l 4 Kfe^ra*jSiiWlft 0 B A S E izm*. 

^^Xx'yT-^tcra^fct^roqsmtE^©^ (-r 'XMfte * LtiSI.*^M»JII^- 

/At ( =n) «r«M@|EjgJtNEi*PS©i»Sll<BFBE [0 0 9 4 1 015(1), ( 2 ) AaTOcfclt^ 

APMTA (ifc(iX07h'«/HlSTA) tKtt/SL-T 30 ^T©*a«JI*fTfttoft^»^Offij»JtO«<bi:* 

*ib&zbiz£nftjRzti&. -&LT01 2©s«f4 mMmmxnQMftnmttzmt^x^tmzm 

«*tB#raT P ©^ 7 7*ti % ftWEl&iSJS t "SWMKGEft £ *4i«lt« to £ fc »©#|Qfe© JBIB-eoioM^flt p 

ttt£ L iH£$Slt £ ft * S*ft&*4iWHl$M T P M S M £'&&Otii& L tz®.%<g!±jj PMt ©*Bg 

[0 0 9 21 m 1 3 (c^t-«m«iti*Ma»»^- jbsicj-vxaw ?*^l*t^«^ *mta&m<o 

*>fc-3^TfMB+4. £©;U-*VU: % ft£B$H! (0IJ £$U±lil&777 MrftoT^-5. 
*Jf. 8msec) SK^T^n*. Xr77"l 0 0 icfc^ [0 0 9 51 ISLkSBfflLiz&olz^ *Hife©^ffiT-(2ig 

tA/D$^tifcXD7h T A MX-H, 8 ms IgroDSm^BETJ & ¥M L TftSHoftW* t £jkB$»J 1 5r$iJ 

ec4SKA/DK»-r«) *J«fct/«IMIsHEJSJKNEtlX^ Wt* Z tlc«t Offi^-b 7 «rfflo*-c: t ft 
Xf77l 0 2Cfcl^Bl 0O777>^Xn7 40 <, ffljg^«DS*f*»<h^BfTOJSP^ft 9 .1 

©"»«*E^PMTA*«»-r4. ^f77-10 4 [0 0 9 61 &K±iefl«Mtc*£BJ!£jIB LfcB 2 

7?{±, Xf77*l 0 2T-M*$n/cq5m«E7jPMTA ©«*©Jg»*SiBB1-*. - ©^«E©ffMti*D«¥t5)fI 

t xr -yr 1 0 0 xm&Mmmmmm&N e t tcso- vmnmimB *)&tzt \zx^r^sssmms» 

t%m%.n<D-?y?'t:fei S btzt%£iztt > xf77i 0 4 Lfctror*fe^ 0 mi 6^^^ (*H*ojgffi-?f(i 

T-XX77" 1 0 0 T*BX^A/c*X a 7 h ;UB§fiT A tflkM 8 msec) »C»f LTi«LAa3MIWEll*Oi»««E*© 

laiteiiaN e t xm^zm-t^imn £oiz ^mmpu s m 2 ^siae-r-s > t> »^ 

LTtd;t,\ ft©Xf77"l 0 6T-(±, Xf77l 0 2 50 4. Xr77'2 0 0 KJs^T«W@te)8iSN B fcBUifc 



(12) 
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tmz y Xn7 M^jf TA©A/DE&£frftoTX 
□ 7 h/HHflETAfcBU&fc. Xf.77"2 0 2T?,±0 1 0 

+&. &©xr77'2 o Axnm i uc*-*-7 , yr*& 

6 tXf77'2 0 8?(4, U^X?PMSM 1 MEttS 
nr^-SffllllSBtL^iPfi^^ilPMSM i - l' *R 
AM*^0StiJUT±fB(23)SC^S^ , 'T4-ia©iDfi¥^ 
fflPMSMi *8IJ*U Xf77"2 1 0 iCfclvCCO 10 
WffifiPMSM i £bvX?PMSM 1 KIBttL 
Ti><„ &©Xx77"2 1 2f(±, Jiaat^jA^Bsm^ 
E.jj^mtif&tx-comfflTnsecZm l 6©;u-^v©SI 
gftJHAt (= 8msec) Vfm-tiZtlzXVmXm. 
T/MZmBtZ. iO^anSIHTnsectt, 3i&B#£iJ 

* & ■» A^msst^ * -e© $ mi- ft t> *,msm is 

W«FMTiiisect±aiH@<Eai«*«a< t*S< tt*>o>t 

4) . &©Xx77'2 1 4T(±, ao«a*T/AtiHi± 
!a(23)it©iig£ikf ojgLTHfTL, 1 6IC 

j30TiO^L/i{I«r'!5m i tE7JW^IiJfiP M S M 2 

77{ltc£^< ©T\ iin«¥£tfro»JI©ft*±IB©J:$ 
teg** :ti:J: ym&$MfrZTwec%.<Dym s gJ±t) 30 

mtzzttfx-zz. 

[oo9 7] hi 7 amm? y > ft (man, \ 2 0 

0 ca) mtzmm&tvfflTAv&mm-t 

7jktt><DX\ HMHie^lSN EtXf77'2 1 6T*jI» 
^nfciRSlWE^w^aMlPM S M 2 £(;:«oVT0 1 
2 (c^tvy7'*^S«l4DfiltBtraTP $r?SW1--5„ 
-eLT, Xf77"2 2 0 (ote^T±12«?)X7 L, y7"l l 0 

LTj»WWWlOTTAU*flt***. 
[0 0 9 8] fti>\ Sa^iJ^^TmsecS^L/cB#^T- 40 

*ffl^TTmsec$t©xD7 h )vmm^®.m®fcmmz^ 
&<Di)m¥i%m<D%M&m>oMt& 7 t-tntf, $ &k 

HHtttiSLh-r*. 

[ 0 0 9 9 1 ±12© J: o tt»» L, fc £ # WioSTOI 
J: t/Tisec«aaro-?SMlP M S M 2 £0 1 8 ts cfc 0 

1 9K/TN-f. HI 8T*(±, 1 6msec5feO^IjfItafi{I 

t ?MflfiJIIItt£tt«L < ftiT^i. 50 
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ra?r¥^ (0+At) /2 LT T± At/2B#ra$fe 
[0 10 0] »33Wfe©«tt«rK"Wt*. *H*fe 

[o i o i] «MM^^A$n^^T«ii®ic# 

<fc-?T5££ 9, qft»«BE##PM l 

PM 2 ©ttfl^DJlL #^©?6Sl§E*T?©j!l8 

1 frbT 2 fcJSSnStf.Bfci&fcjBgft. l£ffi^©»f4« 

-e-r-e, *nM<DBMxH^ 

%mS.tS m*-li> OmmHgabs ) frbtemovksmjit) 

ttLX?tb-?V 7'<DBX ROM lz£ff * *T < . 

[o i o 2] 02 oi±, *mmmm<Dffi%.? y > ? ft 

( 3 6 0* CA) *K»T**l*JWH«W«WiU-^ 
>£*-f&©-*N Xf77"2 3 0 lcJ3^T(±±iBB l 6 

■ratit* n/tiRaiffs^o^asttP m s m 2 t^Mae 

SKN E t ^ ^»«*4B|WBf IIBT P *±IB t 
3t+*. ^Xf77"2 3 2 TH±, iRfta^ffiHfttfTK 

•5. {X©7,x , y7"2 3 4 T*l± N 0 2 2©v77>^qS^ 
fe^O^fflMlP M S M 2 KttJS-f <&$WH®^©$#4 
ft»*FMWET*JWi+*. ^LT<X©Xx77*2 3 
6 lz&^xm*mWm%ftffitMlE&MF K 1 4S*i- 
4t*C, 4"®*«>fejllW4©W*«FMWET^«>SJia 
iff«)f«iFMWETOLD 4«* Lfcffi^ffiiEiD 
Sfl t L TinK-r * C t IZ «t r) ^*4«WBf n T A U 4 * 

ib&o z<DffijEhmmm% l gi±jj<»mtiz£-,x±-f 

Zfflftii%m(DmtM&$ktoLX^t>. ^LTXf77 

2 3 8 tfc^T^H*to/c^l4©W«FMWET4mi 
0OfftIFMWETOLD t UTR AMtlStSt 

-So 

[ 0 l 0 3 ] «t o ^«M4«S*««r«l»1-* d £ C 

lot, 0 2 l IZTjktk 7 t^Tvrx-flH5^©M©^*4 

m aimum* tx mjEbmAiz* x®mizm& 

■tHKMit^HKmztti. na^ 0 2 4 liXP7 hjuffl 
X'to «3 , *Hi!fe©^-ei±JSllT-^t^^J© «fc 7 1 'J 

-So 

[o i o 4] fcfc«4 3*te©jBtt*ttB,H-r*. ±ia©m 

3 ^*fe©^ET'(±«W«©^#*«l- J: o TflSmUH 



23 

m^mntyyift ( 3 6 0° ca) 

4. ft*>\ 0 2 5(;i:fc^T0 2 0 fc^-fiKfrtettH— ft 
^*^LTtt^«:fln(rt-«. X-f77'2 3 4 -?$m## 
SFMWETfcgtBLfc&ti, Xf77"2 4 0 (Hfc^T 
«T©SK«e^r»iEiO**FAE«:ittfl1-*. 
FAE=0. 2 • FAEOLD +FMWET 
-FMWETOLD -(24) 

faeold \m®m%Ltz®iEimm., fm 

WETOLD tiiiulIl?Jt» L /iMI4©SM^ro#«*T- 

[0 10 5] ±IB(24)5tT'(i. HU(H©ffiiEiDK»FAE 
OLD £0. 2 £SgLTO£©-e, ituHwffijEflllg 
M£8 0%«»$-arTMIiI©ffiiEiD»»W2 0%£^® 

»±«MfcJ:oT«aft #£#83*3*1, ±E©«t "5 (cm 
£?7>?& (±f2©£ijT*li 3 6 0° CA) #tcpfi£» 

$iZlkZ>&llZLXt>&^. 

[0 10 6] <k(DZTV7 2 4 2-eii, ±IHt|W|^lCL 
T«*j|tfWWl«mi:WEfiR»F K t jf jEfloHSF A E 
ttffl^TjllWHWWlfflBITAUfcJIWI-*. LT, X 
f77'2 4 4 (ufc^TffiiE*D«*FAE^mI[HlW?SjE*D 
»«FAEOLD t LT R AM Kiajg-f* j$ 
fiffMF MW E T £iull ©BBW** F M W E T O L 
D iLTRAMlciem-t^o 

[0 l 0 7] ft*>\ ±IB0 2 2T-(±. Vk%4t±mttMr~ 

Sfca602 3 IwtVT «fc o fc*»*Ea£«HBtea«* 
W&^fflSMttX*ifi& < ft * ©TSl;: i ©*t 
iz^xmWLtz^ ±|B (16) Steffi T?R»*E* 

z^mLxb£k< , sutttftoiRsi'ffff** i (Wins 

JgT*&SLTqei ( &E7J LT tAV\ 
[0 10 8] 

[3Pfl©#jJ|] Ja±!BBJiLfcJ:?K*S§BJ!ti:, msafllffl 

5t ©trnt e# <D^mm ^ftii^tLfcc^it 
wink LT3nt*^DSA^mm*«-t^ * 
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[0 1 ] mmme>mmwR?ztzisb<Dmmx*&z. 

[0 2] iR»*rt©5QR©i»»eE^©l$ia(cJ«--6|E 

[03] a6*©XD«vh;uBHSi:«RIlHHEjaatT?Si 
-S.DSm'SE* i:IIIR©i!RSWSE» i ©*@H£^t1S0T- 

[04] SaEOXD'yh;u«jei:tlM®lEJSKt-cS* 
10 [05] m<D0%mZ$iWt&tztbO7nV 9mx& 

*. 

[0 6] IEfcflB0*MfW*IftiE1-4fc*©7a'y?HT 
[07] WMI:mtW0-efe4. 

[081 xd7 \-i\sm&-t>v<D^m\Ei&mx>$>%. 

[09] 0 8©©Jffli[Hl^©l¥*ffl^-t7'a'y^0T** 

[01 o] fenvimx<Dm%^i±ti(D^v7-z9fi-f!fam 
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It is disclosed that an intake pipe pressure at the time 
of steady operation (PMTA) is found by using a map, based on 
an engine speed (NE) and a throttle opening degree (TA) , and 
then an intake pipe pressure at a time subsequent from the 
present time is predicted by using the PMTA. 
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(54) METHOD AND DEVICE FOR DETECTING INTAKE PIPE PRESSURE IN INTERNAL COMBUSTION 
ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To predict an actual intake pipe 
pressure. 

SOLUTION: An engine speed NE and a throttle opening degree 
TA are read (200). An intake pipe pressure PMTA is computed 
in a steady-state, corresponding to NE and TA (202). A factor 
(n) relating to weighing is computed (204). A previously 
computed weight average value PMSMi-1 is read, and then, a 
weight average value PMSMi at the present time is computed 
from PMSMi=((n-1).PMSMi-1+PMTA)/n (206 to 210). A time T 
msec from the present time to a time for predicting an intake 
pipe pressure is divided by a computation cycle period At(=8 
msec) in a routine so as to compute a frequency T/At (212). 
With the repetitions of the above-mentioned computation by 
the frequency T/At (214), an intake pipe pressure (intake pipe 
pressure in a state nearer the steady-state than the present 
time) is predicted at a time subsequent from the present time 
by T msec. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Based on a throttle opening and engine rotational speed, the pressure-of-induction-pipe force in a 
steady state is calculated a predetermined period. Weight of the weighted average efficiency which 
calculated the multiplier about weight using the time constant about change and said predetermined period 
of the pressure-of-induction-pipe force of a transient, and was calculated in the past is made heavy. A 
current weighted average efficiency is calculated using the weighted average efficiency calculated in the 
past, the pressure-of-induction-pipe force in said steady state, and the multiplier about said weight. An 
internal combustion engine's pressure-of-induction-pipe force detection approach which uses as a weighted 
average efficiency which calculated the current weighted average efficiency calculated by the last operation 
in the case of this repeat ****** operation in the past while repeating this operation and performing the 
forecast of the pressure-of-induction-pipe force of predetermined period future from this operation event, 
and is searched for. 

[Claim 2] Either [ at least ] the differential value of a throttle opening or the differential value of engine 
rotational speed is calculated. Either [ at least ] the throttle opening in each operation event which repeats 
said operation and performs it, or engine rotational speed is predicted using this differential value. The 
pressure-of-induction-pipe force detection approach of an internal combustion engine according to claim 1 
which predicts the pressure-of-induction-pipe force in the steady state of said predetermined period future 
using either [ at least ] said predicted throttle opening or said while predicting rotational speed in the case of 
each operation which repeats said operation and performs it. 

[Claim 3] The pressure-of-induction-pipe force detection approach of the internal combustion engine 
according to claim 1 characterized by calculating the multiplier about said weight using a throttle opening 
and engine rotational speed or the pressure-of-induction-pipe force in a steady state, and engine rotational 
speed. 

[Claim 4] The pressure-of-induction-pipe force detection approach of an internal combustion engine given 
in any 1 term of claim 1 which sets the multiplier concerning PMTA and said weight in the pressure-of- 
induction-pipe force in said steady state to n, and is characterized by calculating the current actual pressure- 
of-induction-pipe force PMSMi from a degree type thru/or claim 3. 

PMSMi=(n-l) (-PMSMi- l+PMTA)/n, however PMSMi- 1 are the current weighted average efficiencies 
calculated by the last operation in the case of said each operation performed repeatedly. 
[Claim 5] A throttle opening detection means to detect a throttle opening, and a rotational-speed detection 
means to detect engine rotational speed, A pressure-of-induction-pipe force operation means to calculate the 
pressure-of-induction-pipe force in a steady state a predetermined period based on said detected throttle 
opening and said detected engine rotational speed, A weighting-factor operation means to calculate the 
multiplier about weight using the time constant about change and said predetermined period of the pressure- 
of-induction-pipe force of a transient, Make heavy weight of the weighted average efficiency calculated in 
the past, and a current weighted average efficiency is calculated using the weighted average efficiency 
calculated in the past, the pressure-of-induction-pipe force in said steady state, and the multiplier about said 
weight. While repeating this operation and performing the forecast of the pressure-of-induction-pipe force of 
predetermined period future from this operation event, it uses as a weighted average efficiency which 
calculated the current weighted average efficiency calculated by the last operation in the past in the case of 
this repeat ****** operation. Pressure-of-induction-pipe force detection equipment of the internal 
combustion engine having the pressure-of-induction-pipe force forecast prediction means to search for. 
[Claim 6] An operation means to calculate either [ at least ] the differential value of a throttle opening, or the 
differential value of engine rotational speed, A prediction means to predict either [ at least ] the throttle 
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opening in each operation event which repeats said operation and performs it using said calculated 
differential value, or engine rotational speed, It contains in a pan. Said inlet-pipe forecast prediction means 
Pressure-of-induction-pipe force detection equipment of an internal combustion engine according to claim 5 
which predicts the pressure-of-induction-pipe force in the steady state of said predetermined period future 
using either [ at least ] said predicted throttle opening or said predicted engine rotational speed in the case of 
each operation which repeats said operation and performs it. 

[Claim 7] Said weighting- factor operation means is pressure-of-induction-pipe force detection equipment of 
the internal combustion engine according to claim 5 characterized by calculating the multiplier about said 
weight using a throttle opening and engine rotational speed or the pressure-of-induction-pipe force in a 
steady state, and engine rotational speed. 

[Claim 8] Said pressure-of-induction-pipe force forecast prediction means is pressure-of-induction-pipe 
force detection equipment of an internal combustion engine given in any 1 term of claim 5 characterized by 
calculating the actual pressure-of-induction-pipe force PMSMi current [ said ] from a degree type when the 
multiplier concerning PMTA and said weight in the pressure-of-induction-pipe force in said steady state is 
set to n thru/or claim 7. 

PMSMi=(n-l) (-PMSMi- l+PMTA)/n, however PMSMi- 1 are the current weighted average efficiencies 
calculated by the last operation in the case of said each operation performed repeatedly. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an internal combustion engine's pressure-of-induction-pipe 
force detection approach and equipment, and relates to pressure-of-induction-pipe force detection approach 
and equipment of the internal combustion engine which detects the pressure-of-induction-pipe force based 
on a throttle opening and engine rotational speed in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, an internal combustion engine's inlet-pipe detection approach 
is used for an internal combustion engine's fuel-oil-consumption control approach etc. The conventional 
internal combustion engine's fuel-oil-consumption control approach detects the pressure-of-induction-pipe 
force and engine rotational speed, calculates basic fuel injection duration based on this pressure-of- 
induction-pipe force and engine rotational speed that were detected, amends this basic fuel injection 
duration according to an intake- air temperature, engine cooling water temperature, etc., finds fuel injection 
duration, and controls fuel oil consumption by opening the time amount fUel injection valve equivalent to 
this fuel injection duration. When a time constant processes a pressure-sensor output through the filter of 3 - 
5msec, he detects the pressure-of-induction-pipe force, and is trying to calculate basic fuel injection duration 
in this fuel-oil-consumption control approach, based on this detected pressure-of-induction-pipe force and 
the engine rotational speed detected by the rotational-speed sensor, in order to remove anchoring and an 
engine pulsating component for the pressure sensor of a diaphragm type to an inlet pipe. 
[0003] However, since the response delay by the diaphram of a pressure sensor and the response delay by 
the time constant of a filter exist, a time lag arises in fluctuation of the pressure-of-induction-pipe force 
detected to fluctuation of the actual pressure-of-induction-pipe force at the time of transient operations at the 
time of acceleration and deceleration etc. For this reason, in order that a time lag may arise in the pressure- 
of-induction-pipe force detected to sudden open [ of the throttle valve ] being carried out at the time of 
acceleration, and the actual pressure-of-induction-pipe force going up rapidly and basic fuel injection 
duration may calculate according to the pressure-of-induction-pipe force of a value smaller than the actual 
pressure-of-induction-pipe force, while an air-fuel ratio becomes exaggerated RIN and acceleration 
responsibility gets worse, exhaust air emission gets worse. On the contrary, since sudden close [ of the 
throttle valve ] is carried out at the time of a slowdown and the pressure-of-induction-pipe force declines 
rapidly, while basic fuel injection duration will calculate, an air- fuel ratio becomes exaggeratedly rich and 
drivability gets worse according to the pressure-of-induction-pipe force of a bigger value than the actual 
pressure-of-induction-pipe force, exhaust air emission gets worse. Rich [ exaggerated ] and exaggerated 
performing various kinds of amount amendments of increase and decrease, such as acceleration loading and 
slowdown loss in quantity, in order to prevent exaggerated RIN, but controlling by all operating range to a 
target air-fuel ratio thoroughly, since a time lag exists in the pressure-of-induction-pipe force detected by the 
transient of this air-fuel ratio were impossible. 

[0004] Amending this pressure-of-induction-pipe force in consideration of the partial pressure of the exhaust 
gas at the time of the recirculation of exhaust gas according to the signal which memorizes the pressure-of- 
induction-pipe force according to the approach (JP,59-28031,A) and throttle opening which calculate basic 
fuel injection duration based on a throttle opening and engine rotational speed, and engine rotational speed, 
using a throttle opening as physical quantity which does not have a time lag to a actual value on the other 
hand, and is acquired from a pressure sensor, and controlling fuel oil consumption is performed (JP,59- 
39948,A). 
[0005] 
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[Problem(s) to be Solved by the Invention] However, the throttle valve is usually arranged in the location of 
the upstream which is distant from a pressure-sensor attaching position and an engine combustion chamber, 
by the time the air which passed the throttle valve reaches to a pressure-sensor attaching position or an 
engine combustion chamber, a time lag will arise, and since it is the volume between a throttle valve and an 
inlet valve, as for a throttle opening, a phase will progress to change of a real inhalation air content. For this 
reason, the pressure-of-induction-pipe force P (TA, NE) defined with a throttle opening and engine 
rotational speed serves as a value to which the phase progressed from the actual pressure-of-induction-pipe 
force P, as shown in drawing 3 . In addition, PM is pressure-of-induction-pipe force acquired from a 
pressure sensor. Moreover, as shown in drawing 4 , since the phase is progressing to change of a real 
inhalation air content, the change of a throttle opening of basic fuel oil consumption TP defined with a 
throttle opening and engine rotational speed (TA, NE) increases more than demand fuel oil consumption. 
For this reason, if fuel oil consumption is controlled based on a throttle opening and engine rotational speed, 
fuel oil consumption increases more than desired value at the time of acceleration, an air- fuel ratio becomes 
exaggeratedly rich at it, fuel oil consumption will become less than desired value at the time of a slowdown, 
and an air- fuel ratio will become exaggerated RIN. Moreover, when acceleration loading amendment is 
performed, the slash of drawing 4 comes to show a loading value, and it cannot amend the above-mentioned 
phase lead lag network. 

[0006] It accomplished that this invention should solve the above-mentioned trouble, and aims at offering an 
internal combustion engine's pressure-of-induction-pipe force detection approach and equipment which 
enabled it to predict the pressure-of-induction-pipe force which does not have a phase lead lag network and 
delay using the throttle opening which does not have response delay to change of the actual pressure-of- 
induction-pipe force, i.e., the actual pressure-of-induction-pipe force. 
[0007] 

[Means for Solving the Problem] Invention according to claim 1 calculates the pressure-of-induction-pipe 
force in a steady state a predetermined period based on a throttle opening and engine rotational speed for the 
above-mentioned object achievement. Weight of the weighted average efficiency which calculated the 
multiplier about weight using the time constant about change and said predetermined period of the pressure- 
of-induction-pipe force of a transient, and was calculated in the past is made heavy. A current weighted 
average efficiency is calculated using the weighted average efficiency calculated in the past, the pressure-of- 
induction-pipe force in said steady state, and the multiplier about said weight. While repeating this operation 
and performing the forecast of the pressure-of-induction-pipe force of predetermined period future from this 
operation event, the current weighted average efficiency calculated by the last operation in the case of this 
repeat ****** operation is used as a weighted average efficiency calculated in the past, and is calculated. 
[0008] Invention according to claim 2 calculates either [ at least ] the differential value of a throttle opening, 
or the differential value of engine rotational speed in invention according to claim 1 . Either [ at least ] the 
throttle opening in each operation event which repeats said operation and performs it, or engine rotational 
speed is predicted using this differential value. In the case of each operation which repeats said operation 
and performs it, the pressure-of-induction-pipe force in the steady state of said predetermined period future 
is predicted using either [ at least ] said predicted throttle opening or said while predicting rotational speed. 
[0009] Invention according to claim 3 calculates the multiplier about said weight in invention according to 
claim 1 using a throttle opening and engine rotational speed or the pressure-of-induction-pipe force in a 
steady state, and engine rotational speed. 

[0010] In invention given in any 1 term of claim 1 thru/or claim 3, invention according to claim 4 sets the 
multiplier concerning PMTA and said weight in the pressure-of-induction-pipe force in said steady state to 
n, and is characterized by calculating the current actual pressure-of-induction-pipe force PMSMi from a 
degree type. 

[001 1] PMSMi=(n-l) (-PMSMi- l+PMTA)/n, however PMSMi- 1 are the current weighted average 
efficiencies calculated by the last operation in the case of said each operation performed repeatedly. 
[0012] A throttle opening detection means by which invention according to claim 5 detects a throttle 
opening, A pressure-of-induction-pipe force operation means to calculate the pressure-of-induction-pipe 
force in a steady state a predetermined period based on a rotational-speed detection means to detect engine 
rotational speed, and said detected throttle opening and said detected engine rotational speed, A weighting- 
factor operation means to calculate the multiplier about weight using the time constant about change and 
said predetermined period of the pressure-of-induction-pipe force of a transient, Make heavy weight of the 
weighted average efficiency calculated in the past, and a current weighted average efficiency is calculated 
using the weighted average efficiency calculated in the past, the pressure-of-induction-pipe force in said 
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steady state, and the multiplier about said weight. While repeating this operation and performing the forecast 
of the pressure-of-induction-pipe force of predetermined period future from this operation event, it used as a 
weighted average efficiency which calculated the current weighted average efficiency calculated by the last 
operation in the past on the occasion of this repeat ****** operation, and it has the pressure-of-induction- 
pipe force forecast prediction means to search for. 

[0013] An operation means by which invention according to claim 6 calculates either [ at least ] the 
differential value of a throttle opening, or the differential value of engine rotational speed in invention 
according to claim 5, A prediction means to predict either [ at least ] the throttle opening in each operation 
event which repeats said operation and performs it using said calculated differential value, or engine 
rotational speed, It contains in a pan and said inlet-pipe forecast prediction means predicts the pressure-of- 
induction-pipe force in the steady state of said predetermined period future using either [ at least ] said 
predicted throttle opening or said predicted engine rotational speed in the case of each operation which 
repeats said operation and performs it. 

[0014] Invention according to claim 7 calculates the multiplier concerning [ said weighting-factor operation 
means ] said weight using a throttle opening and engine rotational speed or the pressure-of-induction-pipe 
force in a steady state, and engine rotational speed in invention according to claim 5. 

[0015] When invention according to claim 8 sets the multiplier concerning [ said pressure-of-induction-pipe 
force forecast prediction means ] PMTA and said weight in the pressure-of-induction-pipe force in said 
steady state to n in invention given in any 1 term of claim 5 thru/or claim 7, the actual pressure-of-induction- 
pipe force PMSMi current [ said ] is calculated from a degree type. 

[0016] PMSMi=(n-l) (-PMSMi- l+PMTA)/n, however PMSMi- 1 are the current weighted average 
efficiencies calculated by the last operation in the case of said each operation performed repeatedly. 
[0017] First, the principle which searches for the actual pressure-of-induction-pipe force as reference is 
explained. As shown in drawing 1 , the inhalation-of-air system to Engine's E inlet valve is considered 
through a surge tank S from throttle- valve Th. The pressure (inlet-pipe absolute pressure) of the air in an 
inhalation-of-air system P [mmHgabs.], While setting absolute temperature of the air in Q [g] and an 
inhalation-of-air system to T [**K] and setting atmospheric pressure to Pc [mmHgabs.], the weight of the air 
which exists the volume of an inhalation-of-air system in V [1] and an inhalation-of-air system The air 
weight per [ which is inhaled from an inhalation-of-air system in Engine's E combustion chamber ] unit time 
amount deltaQl [g/sec], Air weight per [ which passes throttle-valve Th and is inhaled in an inhalation-of- 
air system ] unit time amount is set to deltaQ2 [g/sec]. As that whose deltaP change the weight of the air of 
an inhalation-of-air system did -(deltaQ2 -deltaQl) deltat change of into minute time amount deltat, and the 
pressure of the air in an inhalation-of-air system did at this time, when Boyle Charles's principle is applied 
to the air in an inhalation-of-air system, it comes to be shown in the following (1) types. 
[0018] 
[Equation 1] 
( P + A P ) V - 

< Q + ( A Q * - A Q i ) A t } R T ... (1) 

[0019] However, R is a gas constant. 

[0020] On the other hand, since it is PV=Q-R-T, if the above-mentioned (1) formula is transformed, the 

following (2) types will be obtained. 

[0021] 

[Equation 2] 

A P RT 

( A Q . - A Q , > ... (2 ) 



[0022] Air weight deltaQ2 per [ which will pass a throttle valve here if psi and opening area (throttle 
opening) of a throttle valve are set to A for a flow coefficient ] unit time amount It is expressed with the 
following (3) types and is VS about cylinder capacity. Air weight deltaQl per [ which will be inhaled in an 
engine's combustion chamber if engine rotational speed is set to NE [rpm] and inhalation effectiveness is set 
to eta ] unit time amount It is expressed with the following (4) types. 
[0023] 
[Equation 3] 
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A Q t - </> • A yp c - P ... (3) 

1 NE 1 

A Q , - — • V s • v ' P ' — (4) 

2 6 0 rj 

[0024] If the above (3) and (4) types are substituted for (2) types, the following (5) types will be obtained. 
[0025] 

[Equation 4] 

A P R T 

<i> A J p c - P 



A t V 

1 V s NE 



V • P - (5) 



2 V 60 

[0026] Here, it is [0027] when the limit of deltat->0 is taken. 
[Equation 5] 

d.P RT 



d t V 

1 V s N B 



<i> A J P c - P 

V • P ••■ (8) 



2 V 60 
[0028] It becomes. 

[0029] now and pressure P0 (!=PC) a response in near — thinking — a pressure — PO from — PO If it replaces 

with P of the above-mentioned (6) formula and P0+P (however, P minute value) is substituted as what 

changed to +P, the following (7) types will be obtained. 

[0030] 

[Equation 6] 

dP RT 

- <P A / P c - P o zr ~P~ 

d t V v 

1 V « NB 

• • v • ( P , + P ) 

2 V 60 

«•• (7) 

[0031] It is here and is [0032]. 
[Equation 7] 

'A 



j P c - p ; - P = y p e _ P ; f , L 

1 P c - 



P 



=> j P C — P o f I - — ^ 

1 2 P c - P , 



=/P c - P 



1 P 



2 / p c - p r 

- (8) 



[0033] It comes out, and since it is, the above-mentioned (7) formula becomes like the following (9) types. 

[0034] 

[Equation 8] 
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d P R T 



d t V 



* A y P c - P o 



1 RT p 
0 A 



2 v y p c - p o 

1 V s NE 



2 V 60 

V , N E 



7 ( P o + P ) 



60 

r r <j> a 



V /P c - P . ' 

BT 

+ <l> A / P c - P 

V ' 

1 V s NE 



2 V 60 



7? P . 

- (9) 



[0035] It is here and is [0036]. 

[Equation 9] 

If V , NE 

2 I V 



a 



7 
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[0037] When it carries out, the above-mentioned (9) formula is as follows. 
[0038] 

[Equation 10] 
d P 

= - a P + b — 03 

d t 

[0039] If the above-mentioned (12) formula is transformed like the following (13) types, it integrates with 

both sides and an integration constant is set to C, the following (14) types will be obtained. 

[0040] 

[Equation 11] 
d P 

— = d I - Q3) 

- a P + b 

I 

i o g ( - a P + b ) = t + C -04 

a 

[0041] here ~ the time of t= 0 ~ the initial value of P ~ PO it is - since ~ an integration constant C is as 

i ^ // a • ji • • :_/ : u:_ u ...„u 1 70/9006 
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follows from the above-mentioned (14) formula. 
[0042] 

[Equation 12] 
1 

C = £ o g ( - a P 0 + b ) — OS 

a 

[0043] It is as follows when it asks for P from the above-mentioned (14) formula and (15) types. 
[0044] 

[Equation 13] 

b b 

p « ( p p ) . e . , t _ flQ 

a a 

[0045] However, e is the bottom of a natural logarithm. 

[0046] Therefore, if the opening area A TA of a throttle valve, i.e., a throttle opening, the engine rotational 
speed NE, and the elapsed time t from a throttle opening change event are measured and it substitutes for the 
above-mentioned (16) formula, the actual pressure-of-induction-pipe force P can be searched for. And the 
operation shown in the following formulas is performed based on the actual pressure-of-induction-pipe force 
P and the engine rotational speed NE for which carried out in this way and it asked, the basic fuel injection 
duration TP is found, this basic fuel injection duration TP can be amended according to an intake-air 
temperature, engine cooling water temperature, etc., fuel injection duration can be found, and the fuel of the 
amount which an engine demands can be injected by opening the time amount fuel injection valve 
equivalent to this fuel injection duration. 
[0047] 

[Equation 14] 

T P - K • fF / N E 
[0048] However, K is a constant. 

[0049] By the way, when the pressure-of-induction-pipe force P of the above-mentioned (16) formula is 
expressed with a graph, it comes to be shown in drawing 2 , and it is P=P0 at t= 0. On the limit (steady state) 
of t->infinity, it is the output of a first order lag element used as P=b/a (pressure-of-induction-pipe force 
PMTA in a steady state). Therefore, based on the throttle opening TA and the engine rotational speed NE, 
the pressure-of-induction-pipe force PMTA in a steady state is calculated, and you may make it calculate the 
actual pressure-of-induction-pipe force by processing the pressure-of-induction-pipe force PMTA in a 
steady state by the first order lag element expressed with transfer function [ of the following (17) types ] G 
(s). 

[0050] 

[Equation 15] 

G ( s ) = ... Q7) 

T s + 1 

[0051] However, s is the operator of a Laplace transform and T is a time constant. 

[0052] That is, the pressure-of-induction-pipe force which makes said elapsed time a variable can also be 
calculated by processing the pressure-of-induction-pipe force in the steady state which calculated and 
calculated the pressure-of-induction-pipe force in a steady state based on a throttle opening and engine 
rotational speed for every predetermined period by the first order lag element. 

[0053] Thus, since the actual pressure-of-induction-pipe force is predicted and fuel oil consumption is 
controlled based on this pressure-of-induction-pipe force and engine rotational speed, the fuel of an amount 
according to a actual inhalation air content can be injected, an air-fuel ratio can be controlled by this to a 
target air-fuel ratio, and the excess richness of the air-fuel ratio of a transient and exaggerated RIN can be 
prevented. 

[0054] Next, other examples of reference are explained with reference to drawing 6 . As shown in drawing 
6 , based on the throttle opening TA detected with the throttle opening detection means, and the engine 
rotational speed detected with the rotational-speed detection means, the pressure-of-induction-pipe force 
PMTA in a steady state calculates with the pressure-of-induction-pipe force operation means A. As for the 
pressure-of-induction-pipe force PMTA in the steady state calculated with the pressure-of-induction-pipe 
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force operation means A, amendment for response delay of the pressure-of-induction-pipe force of a 
transient is performed by the amendment means B. A first order lag element can be used as this amendment 
means. Based on the engine rotational speed NE which is inputted into the basic fuel-injection-duration 
operation means C, and is inputted into the basic fuel-injection-duration operation means, the basic fuel 
injection duration TP calculates the pressure-of-induction-pipe force amended by the amendment means B. 
And based on the basic fuel injection duration TP, fuel oil consumption is controlled by the fuel-oil- 
consumption control means. 

[0055] thus - since neither the pressure sensor nor the filter is used ~ structure — the fuel of the amount 
which predicts the easy and actual pressure-of-induction-pipe force with a sufficient precision, and an 
engine demands can be injected. 

[0056] Next, an operation is explained for the concrete target of invention according to claim 1. 
[0057] In this invention, based on a throttle opening and engine rotational speed, the pressure-of-induction- 
pipe force in a steady state is calculated a predetermined period, and the multiplier about weight is 
calculated using the time constant about change and said predetermined period of the pressure-of-induction- 
pipe force of a transient. 

[0058] And make heavy weight of the weighted average efficiency calculated in the past, and a current 
weighted average efficiency is calculated using the weighted average efficiency calculated in the past, the 
pressure-of-induction-pipe force in said steady state, and the multiplier about said weight. While repeating 
this operation and performing the forecast of the pressure-of-induction-pipe force of predetermined period 
future from this operation event, the current weighted average efficiency calculated by the last operation in 
the case of this repeat ****** operation is used as a weighted average efficiency calculated in the past, and 
is calculated. 

[0059] That is, if only the count of predetermined obtained by doing the division of the predetermined 
period a predetermined period, for example repeats the operation of the above-mentioned weighted average 
efficiency, the pressure-of-induction-pipe force of predetermined period future can be searched for. 
Moreover, if a period until the air content inhaled from an operation event as a predetermined period in an 
engine combustion chamber is decided for example, is taken, the actual pressure-of-induction-pipe force in 
the event of an inhalation air content being decided can be predicted. 

[0060] In addition, basic fuel injection duration is calculated based on the forecast and engine rotational 
speed of the pressure-of-induction-pipe force of predetermined period future by which prediction was 
carried out [ above-mentioned ], and you may make it control fuel oil consumption based on this result of an 
operation. 

[0061] Either [ at least ] the differential value of a throttle opening or the differential value of engine 
rotational speed is calculated like claim 2 here. Either [ at least ] the throttle opening in each operation event 
which repeats said operation and performs it, or engine rotational speed is predicted using this differential 
value. You may make it predict the pressure-of-induction-pipe force in the steady state of said 
predetermined period future using either [ at least ] said predicted throttle opening or said while predicting 
rotational speed in the case of each operation which repeats said operation and performs it. 
[0062] In this case, since the pressure-of-induction-pipe force in the steady state of predetermined period 
future is predicted between predetermined periods even when [ of a throttle opening and engine rotational 
speed ] either changes at least and the pressure-of-induction-pipe force in a steady state changes, the forecast 
of the pressure-of-induction-pipe force of predetermined period future can be further predicted from an 
operation event to high degree of accuracy. 

[0063] Moreover, you may make it calculate the multiplier about said weight like claim 3 using a throttle 
opening and engine rotational speed or the pressure-of-induction-pipe force in a steady state, and engine 
rotational speed. 

[0064] Furthermore, the multiplier concerning PMTA and said weight in the pressure-of-induction-pipe 
force in said steady state is set to n, and you may make it calculate the present actual pressure-of-induction- 
pipe force PMSMi from a degree type ((23) types mentioned later) like claim 4. 
[0065] PMSMi=(n-l) (-PMSMi- l+PMTA)/n, however PMSMi- 1 are the current weighted average 
efficiencies calculated by the last operation in the case of said each operation performed repeatedly. 
[0066] Next, the principle of this invention is explained. When a block diagram expresses a first order lag 
element, it comes to be shown in drawing 5 , and it is x (t) about an input. It carries out and is y (t) about an 
output. When it carries out and a time constant is set to T, the relation of I/O of drawing 5 is expressed with 
the following formulas. 
[0067] 
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[Equation 16] 
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[0068] Here, it is t2. Current operation timing, tl If it is the past operation timing, the following (21) types 

will be obtained. 

[0069] 

juation 17] 



[Eqi 



< ~ ) ' I X ( t *) - y ( t , ) } 



+■ y (ti) = y ( 1 1) -(21) 



[0070] It sets above (21) and is the current actual pressure-of-induction-pipe force PMSMi in x (t2) about 
the pressure-of-induction-pipe force PMTA and y in a steady state (t2). It is pressure-of-induction-pipe force 
PMSMi-1 with the actual past, and t2-tl (=deltat) about y (tl) An operation period, then [0071] 
[Equation 18] 



(PMTA-PMSM 



i - I 



+ P M S M i - , =PMSM £ -(22) 

[0072] If a next door and T/delta t=n, the following (23) types will be obtained. 
[0073] 

[Equation 19] 

PMSMi - ("~D P M S M t -i + P M T A 

n 

- (23) 

[0074] That is 5 the above-mentioned (23) formula is pressure-of-induction-pipe force PMSMi-1 with the 
actual past. It is the present actual pressure-of-induction-pipe force PMSMi by asking for the weighted 
average which set weight to n-1 and set weight of the pressure-of-induction-pipe force PMTA in a steady 
state to 1. It is shown that it can calculate. Moreover, the multiplier n about weight is called for by the ratio 
of a time constant T and operation period deltat. 

[0075] Therefore, based on a throttle opening and engine rotational speed, the pressure-of-induction-pipe 
force PMTA in a steady state is calculated by predetermined period deltat. The multiplier n about weight is 
calculated by the time constant T and predetermined period deltat about change of the pressure-of-induction- 
pipe force of a transient. Weighted-average-efficiency PMSMi-1 calculated in the past The above- 
mentioned (23) formula is followed by the multiplier n about the pressure-of-induction-pipe force PMTA 
and weight in weighted-average-efficiency PMSMi-1 and the steady state which made weight heavy and 
calculated it in the past, and it is a weighted average efficiency PMSMi. If it calculates The current actual 
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pressure-of-induction-pipe force will be searched for. 

[0076] And you may make it control fuel oil consumption based on the basic fuel injection duration which 
calculated and calculated basic fuel injection duration based on the weighted average efficiency (current 
actual pressure-of-induction-pipe force) and engine rotational speed which were calculated as mentioned 
above. 

[0077] In addition, time constant T=l/a becomes so small that it becomes so small that the engine rotational 
speed NE becomes large and the throttle opening TA becomes large so that I may be understood from the 
above (10) and (16) types. Thus, a time constant is expressed with the function which makes a variable the 
throttle opening TA and engine rotational speed NE. Therefore, the multiplier n about weight can define 
operation period deltat with fixed, then the function which makes a variable the throttle opening TA and 
engine rotational speed NE. In addition, since the pressure-of-induction-pipe force PMTA in a steady state 
becomes settled uniquely in the throttle opening TA and the engine rotational speed NE, it replaces with the 
throttle opening TA and the engine rotational speed NE, and you may make it define the multiplier n about 
weight according to the pressure-of-induction-pipe force PMTA and the engine rotational speed NE in a 
steady state. 

[0078] By the way, it is that the air content supplied to an engine combustion chamber is decided at the 
inhalation-of-air termination event, at i.e., the inlet-valve clausilium time. However, since a time lag will 
arise if predetermined time of flight is required by the time the fuel injected from the fuel injection valve 
arrives at a combustion chamber, and fuel oil consumption is calculated when the air content supplied to a 
combustion chamber is decided while being the predetermined time need, in order to calculate fiiel injection 
duration, in the former, basic fuel injection duration is calculated using the pressure-of-induction-pipe force 
before the air content supplied to a combustion chamber is decided. For this reason, since fuel oil 
consumption is controlled by the pressure-of-induction-pipe force of a value smaller than the pressure-of- 
induction-pipe force which the fuel of the amount which suited the air content actually inhaled by the 
combustion chamber will not be injected, and an inhalation air content decides at the time of acceleration, an 
air- fuel ratio serves as Lean, and since fuel oil consumption is controlled by the pressure-of-induction-pipe 
force of a larger value than the pressure-of-induction-pipe force which an inhalation air content decides at 
the time of a slowdown, an air-fuel ratio becomes rich. 

[0079] The pressure-of-induction-pipe force PMTA in the between steady state from the time of a weighted- 
average-efficiency operation to the predetermined time point is fixed until an inhalation air content will be 
decided from the time of a weighted-average-efficiency operation on the other hand, if it assumes that it is 
that from which the throttle opening TA and the engine rotational speed NE do not change in the above- 
mentioned (23) formula. Therefore, the actual pressure-of-induction-pipe force at the time of inhalation air 
content decision can be predicted by repeating and calculating the weighted average efficiency of the above- 
mentioned (23) formula. For this reason, it asks for the count of an operation by doing the division of the 
time amount until the air content inhaled by the engine in this invention from the event of calculating the 
pressure-of-induction-pipe force in a steady state is decided by operation period deltat. When only this count 
of an operation repeats the operation of a weighted average of the above-mentioned (23) formula, it is 
desirable to predict the actual pressure-of-induction-pipe force in the event of the air content inhaled, the 
weighted average efficiency, i.e., the engine, in the event of the air content inhaled by the engine being 
decided, being decided, and to control fuel oil consumption. 

[0080] In addition, although it assumed that it was that from which a throttle opening and engine rotational 
speed do not change until the air content inhaled by the engine from the time of a fuel-injection-duration 
operation above was decided When a throttle opening and engine rotational speed change The throttle 
opening and/or engine rotational speed in the next fuel-injection-duration operation event are predicted 
using the differential value of the throttle opening in the time of a fuel-injection-duration operation, and/or 
the differential value of engine rotational speed. If the pressure-of-induction-pipe force in a steady state in 
case an inhalation air content is decided is predicted, the operation of a weighted average efficiency is 
repeated as mentioned above and the actual pressure-of-induction-pipe force is predicted, a throttle opening 
and the precision of the forecast of the actual pressure-of-induction-pipe force at the time of engine 
rotational-speed fluctuation will improve further (refer to invention of the claim 2 above-mentioned 
publication). 

[0081] Moreover, since all the fuels injected by adhering to engine wall surfaces, such as an intake manifold 
internal surface, are not supplied to a combustion chamber, as for the fuel injected from the fuel injection 
valve, it is desirable to amend a part for this fuel adhesion and to control fuel oil consumption. Since its 
evaporation of a fuel will increase depending on the magnitude of the pressure-of-induction-pipe force if 
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this fuel coating weight has the small pressure-of-induction-pipe force, fuel coating weight decreases, and 
since the evaporation of a fuel will decrease if the pressure-of-induction-pipe force is large, fuel coating 
weight increases. For this reason, in this mode, it is desirable to supply the fuel of the amount corresponding 
to the actual inhalation air content which predicts the variation of the fuel coating weight from the actual 
pressure-of-induction-pipe force calculated with a weighted average to an engine wall surface, amends the 
fuel oil consumption of the amount equivalent to this variation, and is inhaled by the engine to an engine. In 
addition, the coating weight to the wall surface of a fuel changes also with engine temperature or engine 
rotational speed (since the evaporation of a fuel will increase if engine temperature is high, fuel coating 
weight decreases). Since the air rate of flow will become quick, evaporation will increase, if engine 
rotational speed becomes quick and fuel coating weight becomes there is less, [ little ] Since you may make 
it define the variation of fuel coating weight as a function of engine temperature or engine rotational speed 
and the fuel coating weight to a wall surface is not stabilized in an instant, you may make it make the fuel 
coating weight when carrying out time amount attenuation and injecting the amount of amendments of fuel 
oil consumption this time reflect in the injection on and after next time. 

[0082] Since the actual pressure-of-induction-pipe force is predicted by calculating a weighted average 
efficiency a predetermined period in this invention as explained above, the actual pressure-of-induction-pipe 
force can be predicted without measuring the elapsed time from a throttle opening change event. 
[0083] If an air-fuel ratio is controlled by this to a target air-fuel ratio also in a transient, aggravation of 
acceleration responsibility, drivability, exhaust air emission, etc. can be prevented. 

[0084] In addition, since invention according to claim 5 to 8 does so the same operation and effectiveness as 

invention according to claim 1 to 4, respectively, the explanation is omitted. 

[0085] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained to a detail below. Drawing 7 is the schematic diagram of the internal combustion engine 
concerning the gestalt of this operation. 

[0086] The throttle valve 8 is arranged at the downstream of an air cleaner (not shown). The throttle opening 
sensor 10 which detects the opening of a throttle valve 8 is attached in this throttle valve 8. The throttle 
opening sensor 10 consists of variable-resistance 10A by which the power source was connected to contact 
10B and the end which were fixed to the rotation shaft of a throttle valve 8, and the other end was grounded, 
as shown in the equal circuit of drawing 8 . The opening of a throttle valve 8 follows on changing, and the 
contact condition of contact 10B and variable-resistance 10A changes, and it is constituted so that the 
electrical potential difference according to the opening of a throttle valve 8 may be obtained from contact 
10B. The temperature sensor 14 which consisted of thermistors which detect the temperature of inhalation 
air is attached in the inlet-pipe wall of the upstream of a throttle valve 8. The surge tank 12 is arranged at the 
downstream of a throttle valve 8, and the surge tank 12 is opened for free passage by the combustion 
chamber 25 of the engine body 20 through the intake manifold 18, the inlet port 22, and the inlet valve 23. a 
fuel injection valve 24 attaches in this intake manifold 24 so that it may correspond to each cylinder - 
having -****- each cylinder - independent - every [ or ] cylinder group - or it is constituted so that 
fuels can be injected all at once in all cylinders. 

[0087] The combustion chamber 25 is opened for free passage by the catalyst equipment (not shown) filled 
up with the three way component catalyst through the exhaust valve 27, the exhaust port 26, and the exhaust 
manifold 28. 02 which outputs the signal which detected the residual oxygen density in exhaust gas, and 
was reversed bordering on the value corresponding to theoretical air fuel ratio to this exhaust manifold 28 
The sensor 30 is attached. 

[0088] The cooling coolant temperature sensor 34 which consisted of thermistors which detect the engine 
cooling water temperature which represents engine temperature so that it may project in an engine water 
jacket is attached in the cylinder block 32. The ignition plug 38 is attached in the cylinder block 36 so that it 
may project in each combustion chamber 25. The ignition plug 38 is connected to the control circuit 44 
which consisted of microcomputers etc. through the ignitor 42 equipped with the distributor 40 and the 
ignition coil. The cylinder distinction sensor 46 and the angle-of-rotation sensor 48 which consisted of 
respectively a signal rotor fixed to the distributor shaft and pickup fixed to distributor housing are attached 
in the distributor 40. The cylinder distinction sensor 46 outputs a cylinder distinction signal for every 720- 
degreeCA, and the angle-of-rotation sensor 48 outputs an angle-of-rotation signal for every 30-degreeCA. 
And engine rotational speed can be calculated from the period of this angle-of-rotation signal. 
[0089] The control circuit 44 which consisted of microcomputers etc. is equipped with the buses 75 which 
connect a microprocessing unit (MPU) 60, read only memory (ROM) 62, random access memory (RAM) 
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64, backup (BU-RAM) RAM 66, input/output port 68, input port 70, output ports 72 and 74, and these, such 
as a data bus and a control bus, as shown in drawing 9 . The analogue-to-digital (A/D) transducer 78 and the 
multiplexer 80 are connected to input/output port 68 in order, and while an intake temperature sensor 14 is 
connected through a buffer 82, the coolant temperature sensor 34 and the throttle opening sensor 10 are 
connected to this multiplexer 80 respectively through the buffer 84 and the buffer 85. Moreover, it connects 
with A/D converter 78 and a multiplexer 80, and input/output port 68 is controlled to carry out A/D 
conversion of the intake temperature sensor 14, coolant temperature sensor 34, and throttle opening sensor 
10 output a predetermined period one by one according to the control signal from MPU. 
[0090] A comparator 88 and a buffer 86 are minded [ 70 ], and it is 02. While a sensor 30 is connected, the 
cylinder distinction sensor 46 and the angle-of-rotation sensor 48 are connected through the waveform 
shaping circuit 90. And an output port 72 is connected to an ignitor 42 through the actuation circuit 92, and 
the output port 74 is connected to the combustion chamber 24 through the actuation circuit 94. 
[0091] The map of the pressure-of-induction-pipe force PMTA in the steady state set to the above ROM 62 
with the throttle opening TA shown in the program and drawing 10 of the control routine explained below, 
and the engine rotational speed NE, The map of the multiplier n about the weight defined by the pressure-of- 
induction-pipe force PMTA in the engine rotational speed NE and the steady state which are shown in 
drawing 1 1 (or the throttle opening TA), And the map of the basic fuel injection duration TP defined with 
the actual pressure-of-induction-pipe force PMSM and the engine rotational speed NE is memorized 
beforehand. The map of the pressure-of-induction-pipe force PMTA in the steady state shown in drawing 10 
sets up the throttle opening TA and the engine rotational speed NE, measures the pressure-of-induction-pipe 
force corresponding to the throttle opening TA and the engine rotational speed NE which were set up, and is 
created by using a value when the pressure-of-induction-pipe force is stabilized, execution cycle deltatsec of 
the operation routine which the map of the multiplier n about the weight shown in drawing 1 1 measures the 
time constant T at the time of the response (indicial response) of the pressure-of-induction-pipe force when 
opening a throttle valve in the shape of a step, and is shown in this measured value and drawing 13 from ~ it 
is created by asking for T/delta t ( **n) corresponding to the engine rotational speed NE and the actual 
pressure-of-induction-pipe force PMTA (or the throttle opening TA). And the map of the basic fuel injection 
duration TP of drawing 12 is created by measuring the basic fuel injection duration TP which sets up engine 
rotational speed and the pressure-of-induction-pipe force, and serves as a target air-fuel ratio. 
[0092] Next, the fuel-injection-duration operation routine shown in drawing 13 is explained. This routine is 
performed by every predetermined time (for example, 8msec). The throttle opening TA (for example, A/D 
conversion is carried out every 8msec) by which A/D conversion was carried out in step 100, and the engine 
rotational speed NE are incorporated, and the pressure-of-induction-pipe force PMTA in the steady state 
corresponding to the throttle opening TA and the engine rotational speed NE is calculated from the map of 
drawing 10 in step 102. At the following step 104, the multiplier n about weight is calculated from the map 
shown in drawing 1 1 based on the pressure-of-induction-pipe force PMTA calculated at step 102, and the 
engine rotational speed NE incorporated at step 100. In addition, when the map of the multiplier n about 
weight is defined with a throttle opening and engine rotational speed, you may make it calculate the 
multiplier n about weight with the throttle opening TA and the engine rotational speed NE which were 
incorporated at step 100 by step 104. Weighted-average-efficiency PMSMi-1 [ last ] calculated at step 106 
in the following step 106 at the time of activation of the multiplier n about the weight calculated at the 
pressure-of-induction-pipe force PMTA calculated at step 102, and step 104, and this last routine (23) types 
which were used and were explained above are followed and it is this weighted average efficiency PMSMi. 
It calculates. At the following step 108, the basic fuel injection duration TP is calculated from the map 
shown in drawing 12 based on this weighted average efficiency PMSMi and engine rotational speed NE. 
And a fuel-injection-duration TAU operation is carried out by carrying out the multiplication of the 
correction factor FK which becomes settled at an intake-air temperature, engine cooling water temperature, 
etc. in the following step 1 10 to the basic fuel injection duration TP. And when it becomes a predetermined 
crank angle in the control routine which is not illustrated, the time amount fuel injection valve equivalent to 
fuel injection duration TAU is opened, and fuel injection is performed. 

[0093] Drawing 14 shows the routine which calculates an ignition advance theta by interruption for every 
predetermined crank angle. In addition, in drawing 14 , the same sign is attached about the same part as 
drawing 13 , and explanation is omitted. Weighted average efficiency PMSMi calculated at step 112 this 
time Fundamental-points fire tooth-lead-angle thetaBASE is calculated with the engine rotational speed NE. 
This fundamental-points fire tooth-lead-angle thetaBASE may be calculated with operation expression, and 
it creates a map like basic fuel injection duration, and you may make it calculate it from this map. And the 
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multiplication of the correction factor IK which becomes settled at an intake-air temperature, engine cooling 
water temperature, etc. in fundamental-points fire tooth-lead-angle thetaBASE in the following step 1 14 is 
carried out, and it asks for an ignition advance theta. And ignition is performed by turning off an ignitor by 
the fundamental-points fire tooth lead angle theta in the ignition-timing control routine which is not 
illustrated. 

[0094] While change of the air- fuel ratio when not performing acceleration loading in the former at the time 
of acceleration to drawing 1 5 (1) and (2) and change of the air- fuel ratio in the gestalt of this operation are 
compared and shown, the weighted average efficiency PMSM in the gestalt of this operation for calculating 
fuel oil consumption and difference with the pressure-of-induction-pipe force PM which the former detected 
are shown. Although the RIN spike has produced the air-fuel ratio of the conventional example at the time 
of acceleration so that I may be understood from drawing 15 , the air-fuel ratio of the gestalt of this 
operation is an abbreviation flat. 

[0095] Accurate fuel-oil-consumption control and ignition-timing control can be performed without using a 
pressure sensor and a filter by predicting the actual pressure-of-induction-pipe force, and controlling fuel oil 
consumption and ignition timing by the gestalt of this operation, as explained above. 
[0096] Next, the gestalt of the 2nd operation which applied this invention is explained to the above- 
mentioned internal combustion engine, the gestalt of this operation - the operation of a weighted average 
efficiency - predetermined ********** - the actual pressure-of-induction-pipe force at the time of 
inhalation air content decision (at the time of an inlet- valve close by-pass bulb completely) is predicted by 
things, and fuel oil consumption is controlled by this predicted pressure-of-induction-pipe force. Drawing 16 
shows the routine which performs to every predetermined time (the gestalt of this operation 8msec(s)), and 
calculates the forecast PMSM2 of the pressure-of-induction-pipe force at the time of inhalation air content 
decision. While incorporating the engine rotational speed NE in step 200, A/D conversion of the throttle 
opening TA is performed and the throttle opening TA is incorporated. At step 202, the pressure-of- 
induction-pipe force PMTA in the steady state corresponding to the engine rotational speed NE and the 
throttle opening TA is calculated from the map shown in drawing 10 . At the following step 204, the 
multiplier n about weighting is calculated from the map shown in drawing 1 1 . Weighted-average-efficiency 
PMSMi-1 calculated last time memorized by the register PMSM1 at following step 206 and following step 
208 It reads from RAM, is based on the above-mentioned (23) formula, and is this weighted average 
efficiency PMSMi. It calculates and is the weighted average efficiency PMSMi of a step 210 odor lever. It 
memorizes to the register PMSMI. At the following step 212, count T/delta of operation t is calculated by 
doing the division of the time amount Tmsec of current time to a pressure-of-induction-pipe force prediction 
event by operation period deltat (=8msec) of the routine of drawing 1 6 . Although the time of flight of the 
fuel from a fuel injection valve to a combustion chamber etc. is taken into consideration and determined 
when this prediction time amount Tmsec can adopt time amount until an inlet valve closes, the time amount, 
i.e., the current time, from current time to inhalation air content decision, and it does not inject a fuel to each 
cylinder independence Even if the crank angle from this time to a prediction place is the same, it is desirable 
that it carries out adjustable [ of this prediction time amount Tmsec ] according to service conditions, such 
as engine rotational speed, since engine rotational speed will become short if it becomes quick (for example, 
it shortens as engine rotational speed becomes quick). At the following step 214, the operation of the t count 
T/delta of operation above-mentioned (23) type is repeated and performed, and let the value which the step 
216 odor lever calculated be the forecast PMSM2 of the pressure-of-induction-pipe force. Thus, since the 
newest weighted average efficiency approaches the pressure-of-induction-pipe force value in a steady 
operation condition by repeating and performing a weighted average efficiency, the pressure-of-induction- 
pipe force (pressure-of-induction-pipe force in the condition near [ this time ] a steady state) of the Tmsec 
point can be predicted from current time by appointing the count of an operation of a weighted average 
efficiency as mentioned above. 

[0097] Drawing 17 calculates the basic fuel injection duration TP from the map which shows the routine 
which calculates fuel injection duration TAU to every predetermined crank angle (for example, 120- 
degreeCA), and is shown in drawing 12 R> 2 based on the engine rotational speed NE and the forecast 
PMSM2 of the pressure-of-induction-pipe force calculated at step 216. And in step 220, fuel injection 
duration TAU is calculated like the above-mentioned step 110. 

[0098] In addition, since a throttle opening and engine rotational speed may change when Tmsec progress is 
carried out from current time, if the throttle opening and engine rotational speed of the Tmsec point are 
predicted using the differential value of a throttle opening, or the differential value of engine rotational 
speed, and it predicts the pressure-of-induction-pipe force in the steady state of the Tmsec point and is made 
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to repeat the operation of the above-mentioned weighted average efficiency, precision will improve further. 
[0099] The weighted average efficiency when calculating as mentioned above and the forecast PMSM2 after 
Tmsec progress are shown in drawing 18 and drawing 1919 . In drawing 1 8 , although the forecast and 
theoretical value of 16msec point were shown, the forecast has come to spread a theoretical value, 
abbreviation, etc. In addition, although the A/D-conversion timing of a throttle opening may be in agreement 
with fuel-injection-duration operation timing, it shifts time to be equivalent to maximum operation period 
deltat. Therefore, this gap time amount is carried out an average (0+deltat)/2. You may make it predict the 
pressure-of-induction-pipe force T** deltat / 2 hour after. 

[0100] Next, the gestalt of the 3rd operation is explained. The gestalt of this operation predicts the engine 
wall surface coating weight of a fuel, and amends fuel oil consumption. 

[0101] The fuel coating weight which has adhered to the engine wall surface without being inhaled to an 
engine combustion chamber If fuel adhesion thickness in each pressure-of-induction-pipe force is set to Tl 
and T2 when it becomes settled according to the pressure-of-induction-pipe force at the time of inlet- valve 
clausilium, for example, the pressure-of-induction-pipe force accelerates from the condition of PM1 to the 
condition of PM2 The amount of fuel supply required in order to make the adhesion thickness of a fuel 
increase to T2 from Tl to a wall surface becomes settled regardless of throttle opening speed, the count of 
fuel injection, etc. Then, ROM is made to memorize beforehand the total coating weight of the injection 
quantity which should be supplied to the wall surface at the time of making it change from a certain criteria 
pressure-of-induction-pipe force (for example, OmmHgabs) to the pressure-of-induction-pipe force of 
arbitration in the form of a map in the gestalt of this operation, to the pressure-of-induction-pipe force in the 
time of an inlet- valve close by-pass bulb completely, as shown in drawing 22 . 

[0102] Drawing 20 shows the fuel-oil-consumption operation routine performed by every [ of the gestalt of 
this operation ] predetermined crank angle (360-degreeCA), and calculates the basic fuel injection duration 
TP like the above from the forecast PMSM2 of the pressure-of-induction-pipe force and the engine 
rotational speed NE which were calculated by above-mentioned drawing 16 in step 230. At the following 
step 232, the correction factor FK of the fuel oil consumption which becomes settled with an intake-air 
temperature, engine cooling water temperature, etc. is computed. At the following step 234, the fuel coating 
weight FMWET from the map of drawing 22 to the engine wall surface corresponding to the forecast 
PMSM2 of the pressure-of-induction-pipe force is computed. And coating weight FMWETOLD of the 
coating weight FMWET of the fuel for which it asked this time while carrying out the multiplication of 
basic fuel injection duration and the correction factor FK in the following step 236 to the last fuel Fuel 
injection duration TAU is found by adding the subtracted value as an amendment aggregate value. This 
amount of amendment addition expresses the variation of the fuel coating weight produced by change of the 
pressure-of-induction-pipe force. And it is the last coating weight FMWETOLD about the coating weight 
FMWET of the fuel for which it asked in step 238 this time. It carries out and memorizes to RAM. 
[0103] By controlling fuel oil consumption as mentioned above, as shown in drawing 21 , the quantity of the 
fuel of the amount of the part shown with a slash is increased, and even if the fuel of only fuel adhesion 
thickness adheres to an engine's internal surface by this, the fuel supplied to an engine with the amount of 
amendment addition becomes desired value. In addition, drawing 24 shows change of the forecast of a 
throttle opening and the pressure-of-induction-pipe force, and an air-fuel ratio, with the gestalt of this 
operation, like the conventional example shown with a broken line, it was not generated but the fluctuation 
of an air- fuel ratio of a RIN spike has decreased. 

[0104] Next, the gestalt of the 4th operation is explained. As fuel oil consumption is controlled by fuel 
coating weight for every injection with the gestalt of the 3rd above-mentioned operation, although, adhesion 
of the fuel to an engine wall surface is made to make the amount of supply of the fuel to a combustion 
chamber equal to desired value by making it reflected also in the injection on and after next time by carrying 
out time amount attenuation of the amount of amendment addition in each injection with the gestalt of this 
operation in consideration of not being stabilized in an instant. Drawing 25 shows the fuel-injection 
operation routine of the gestalt of this operation, and is performed by every predetermined crank angle (360- 
degreeCA). In addition, in drawing 25 , the same sign is given to the same part as drawing 20 , and 
explanation is omitted. After computing the fuel coating weight FMWET at step 234, in step 240, the 
amount FAE of amendment addition is computed according to the following formulas. 
FAE=0. 2 ■ FAEOLD +FMWET 
-FMWETOLD -(24) 

In addition, FAEOLD The amount of amendment addition, FMWETOLD which were calculated last time It 
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is the coating weight to the wall surface of the fuel calculated last time. 

[0105] The amount FAEOLD of amendment addition last by the above-mentioned (24) formula Since the 
multiplication of 0.2 is carried out, you attenuate the last amount of amendment addition 80%, and are 
making it reflected in the amount of amendment addition of this time of the last amount of amendment 
addition 20%. In addition, the optimal approach is chosen by the engine, and every predetermined crank 
angle (the above-mentioned example 360-degreeCA) may be made to decrease the method of this 
attenuation the specified quantity every as mentioned above, and you may make it attenuate it the specified 
quantity every for every predetermined time. 

[0106] At the following step 242, fuel injection duration TAU is calculated using basic fuel injection 
duration, a correction factor FK, and the amount FAE of amendment addition like the above. And it sets to 
step 244 and is the last amount FAEOLD of amendment addition about the amount FAE of amendment 
addition. While carrying out and memorizing to RAM, it is the last fuel coating weight FMWETOLD about 
the fuel coating weight FMWET. It carries out and memorizes to RAM. 

[0107] In addition, since fuel coating weight changes even if it responds to engine rotational speed, it may 
make the pressure-of-induction-pipe force and engine rotational speed memorize as a map which changes as 
a variable, as shown in drawing 23 although above-mentioned drawing 22 explained the example which 
defines fuel coating weight according to the pressure-of-induction-pipe force in an inlet- valve close-by-pass- 
bulb-completely condition. Moreover, fuel coating weight changes also with engine temperature, and since 
fuel coating weight increases so that engine temperature is low, you may make it define this engine 
temperature as a variable further. Moreover, although the gestalt of the above-mentioned implementation 
explained the example which predicts the pressure-of-induction-pipe force by the weighted average 
efficiency, the pressure-of-induction-pipe force may be predicted according to the above-mentioned (16) 
formula, the pressure-of-induction-pipe force of a steady state may be processed by the first order lag 
element, and the pressure-of-induction-pipe force may be predicted. 
[0108] 

[Effect of the Invention] As explained above, since this invention calculated the forecast of the pressure-of- 
induction-pipe force of predetermined period future, if a period until an inhalation air content is decided 
from current as a predetermined period is taken, it has the effectiveness that the actual pressure-of- 
induction-pipe force at the time of inhalation air content decision can be predicted. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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